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}Continuous Integration [CI]

ƁAutomating the build process

ƁBuild the entire system each time any new code is 
checked in

ƁRun all the automated tests for each build

}Whatõs òcontinuous?ó
ƁIdeally ðbuild it after EVERY check - in

ƁPractically ðfor larger systems, every 1 - 2 hours

ƁOr at least a couple of times a day



}Rapid Feedback ðwe know very soon once we 
have made a mistake

}We can fix problems right away

}This practice helps keep the software working 
all of the time, even while work is being done

}Problems tend to be smaller

}Fewer bugs, faster bug repair



}Automation is the best way we can be 
successful at agile software development

}First - we need some tools to help us
ƁCode Version Control System

¶Subversion,  Team Foundation Server [TFS] and others

ƁAutomated Build System

¶Cruise Control, TFS, and others

ƁStatus indicators / Notifications to make problems 
visible right away

¶Email

¶Information radiators (public build status monitors)



}Keep the software working at all times.
ƁItõs òworkingó when all automated tests pass.

}Whole Team owns the code ðno òmine/yoursó
}Build it as often as possible.
}All code has automated tests.
ƁThis includes unit and acceptance tests at minimum
ƁOther kinds of tests can be run if feasible

}Keep check - ins very small and frequent
ƁChange only a few files, every hour, 4 hours MAX

}Sync with source repository often ð4- 8x per 
day, and (MUST!) before every check - in



}All checked - in code must have tests.

}YES that means UI code too.
ƁThere are techniques available to test UI in almost 

all cases ðMVC, Selenium, UIA in .NET and others

}This means bug fixes alsoé
ƁFind a bug, write a test é Eliminate regressions!

ƁEven for simple bugs ðdonõt just fix it, test it!

}Tests must run fast ðweõre waiting for results

}Split out òslowó tests, refactor test code too

}Fast feedback is the goal



}Web site, web services and a back - end SQL 
database

}ASP.NET UI and web services, written in C#
}MS SQL Database with tables, views, SPõs etc
}Development Environment: Visual Studio
}Test framework: NUnit for all unit tests
}Acceptance Tests:
ƁFitNesse and NUnit/Selenium RC

}Source Control: Subversion Server
}Build system: Cruise Control.NET and nAnt



}Cruise Control.NET uses the Subversion 
repository to sync the source code

}Each step is a separate CC.NET òprojectó

}CC.NET builds the projects using NAnt scripts

}CC.NET runs NUnit console app to drive all the 
unit (and other type) tests written with NUnit

}CC.NET deploys binaries to local DB and web 
servers and test fixtures to FitNesse bin folders

}CC.NET launches FitNesse server, then executes 
NUnit with Selenium RC to drive UI acceptance 
tests and automated FitNesse tests

}A build failure or failing test fails the entire build



}Use a single source repository for everything

}Automate the build and the deployment

}Test everything ðautomatically

}Check in changes frequently

}Each check - in should kick off a new build

}Build and test as fast as possible
Ɓbuild and test in parallel if possible

}Maximize visibility for current build status
Ɓbe as noisy as possible for broken builds é

}Collective Code Ownership
ƁWe all own a build breaké fix a broken build ASAP, no 

matter how it happened. A broken build is Priority 1


